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ABSTRACT • . / 

V ^ This pap^^^reviews studies in Which scores, on * ^> 

Piagetian tests of logical 'tho^ight were correlated with IQ, mental 
age . (MA) and chronological - age (CA) r^^and examines the possible 
effects of the size" of the rkuge^'and mean age of subjects on 
these' correlations. The data include'd 4^* ^groups pf subjects ^obtained 
from 36 studies -in which Piagetian and intelligence tests were 
administered tp intellectua^lly normal children (mean I^^IOS) from the 
preoperational throu^t-^ofmal ^operational periods {^0 to 216 months 
of age) . "Results revealed that averaged correlations between 
Piagetian tests and MA wereC consistently higher than the 
cor|responding correlations for IQ and CA. The mean age of - the ^ ' 
subjects and no effect pn^ the size of. corijQlations between Piagetian 
te^sts and -3)Qir MA and^CA', but the $i»'^ of tlie age range- ^as found to^ 
significantly affegt'the IQ and CA correlation^ (Piagetian tests/lQ 
correjL^tionji wer^ higher it^ithin a ncirrow age range; Piagetian ' ^ 
tests/CA correlations were higher within' a wide age raiige; 'Piagetian 
tests/HA correlations showed no^effecjf for 'size of age range) . It was 
concluded that MA scores^^ yield higher and more' consistent 
correlations with^^Piagelj^ian tests than either IQ or CA scores, and 
are "^not af fecte4^53^y the age range or mean age .of the subjects 
sampled. (Authors/ED) ; 
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Relative Strengths of - IQ, Mental Age and Chronologtcai 
Age for Predlcfirjl Performance on Pi^getlan ^.ests 
Valerie Barnes Jordan and Lawrende A . Jordfan^ " 
Graduate Center, City University of New York 



Abstract 



This paper revieiffs studies in which s'coi;*es on Piagetiari tests 
of •logical thought were correlated with. IQ, mental age (MA) and 
•chronological age (CA). The possible effecjts'of t*he size of the 
age range and mean age of the subjects on these correlati.ons with 
Piagetian-^tests was also^^examined. The "data were groups of 
subj-ddts jDbtained from 36 studies in whic?( Piagfetlan and intelli- 
gence tests were administered to intellectually normal children 
from the preoperational thrdtigh formar opera|;ional ueriod. The 
resultis^revealed ,that';*^averaged correlations bety^een" Fiagetian 
tests and MA were cons'istently higher than the corresponding 
correlations f or IQ and CA. The mean age of the subjects ha4,no 
effect on the size of correlatioi^s between Piagetian tests and 
la, MA ^nd GA,: but si^e of thje .age range.was found to significantly 
-affect the ly and CA correlations. Specifically, correlations ' 
between Piagetian tests and IQ were higher within a narrow age ' . 
range, while correlations^ between Piagetian tests and CA were 
higher wlthiA a wids age. rang^^ The size of the ^ge range had 
no effect on the size of correlations between Piagetian tests- 
and. MA. It was concluded bhat MA scores yield higher and^ more 
consistent correlations with Piagetian tests than either IQ ' 
or CA scores,, gnd are not <af f ected by the age range or mean 
age of the subjiects saftipled. ' ^ . 
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aelative Strengths of/lQ., Mental Age and Chronological 
* ? •. ' - 

Age for Predicting Performance on Piagetian Tests'^ 

■ r ''^ ' -v 
Valerie Barnes Jordan and Lawrence A . Jordan 

Graduate- b enter, City University of New'York 

\ .. • ; 

This "Daoer.examl^nes the relationship between -Piagetian tests 
of loprical tfioueht and standardized intelligence tests, through a ' 
review of studies in which scares on these two different kinds of 
tests were 'correlated. Slkind (1969), DeVries (r97^), and others 
liave discussed the differences- in the , traditions lead^ing^-to the 
develoxMnent of Piaeceti an tests on 'thy one hand, and psychometric 
tests of |/fttelligence on the other. These two approaches to the 
measurement of intelligence represent diffferent traditions con- 
cerning the nature and course of intellectual" development , so it 
seemed appropriate to quantify the extent. to which" tests developed 
under the tVo tradition'fe might be related; 

One issue considered was whether ■•intelligence quotient" 
(IQ) or jmental age" (KA) scales provided"^ stronger prediction of 
s'cores on Piagetian tests, and how these two types of intelligence 
test scales com-oared with chronological agis'CCA) as a predictor* 
Prom the standpoint of Piagetiah theory^ one might expect that CA, 
as an index of develoomental maturity, would provi(^e stronger 
prediction of perfbrm&nfce on Piagetian tests than scores obtained 
from standardized intelligence tests. A second end related is^ue 
considered was, whether the reported variability in the si^6 of 
correlations between Piagetian tests and IQ, and CA might be 
due to aflre-related variables such as the .age' .range and mean age 
of subjects sampled. . . ^ . " 

studies meeting the following criteria were used for this review: 
1. Piagetian tests were administered to J.ntellectually normal 

cijildren from the preoperational through" formal operational 

periods; 
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' _ . 2.. the range of IQs of the subjects was not restricted: 
3. the age' range for th^ubjects was continuous M if a 
study tested children in the i^rst^ third and fifth 
grades,,, it was not included unless the correlations 
were reported separately "for each grade level); ^nd 
' 4, relationships between Piagetian and ihtelligence tests 
■ and. CA were reported using product-moment correlations.. 
On the basis of these criteria, 36 studies were included, and from 
these studifjt, data for 44 independent groups of subjects were 
available. For these 44 groups, the mean IQvwas 109,. and the 
mean CA was 92^months, With a range from 40 to- 216 flionths. 

^•he psychometric tests were classified according to whether 
the tests weire scored on a- IQ or age-deviated basis,, or on°a 
MA or MA-like basts (such' as raw scores or mental ages expressed 
in, month or grade equivalents). The psychometrffe tests were 
also*classifi«d as general," verbal and nonverbal. To obtain the 
single best index of the correlations between Piagetian tests ' 
and IQ for each' study, vre used the correlation based on general 
I<? When available, or an average of the reported correlations 
based on the verbal nonverbal Ift* The same proc^edure was 
used to obtain the single best index of the 'correlation between 
Pia.eretian tests and MA • 

The Piagetian tests were classifi^ into five major categories, 
which'^arje. listed in Table 1. Within a ^^rticular study, if more' 
than one correlation was available for. any of these categories, 
then the correlations were averaged using\ Fisher's r-to-Z 
transformation. For example, a study might i report separate . 
correlations between IQ and conservation of continuous* and dis- 
continuous, quantity^" so these two quantity correlations were averaged 
to yield a single correlation between conservation of quantity 
and .IQ. Once pooled correlations were obtained within studies, 
it was then possible to average correlations across studies', again 
using Fisher* s-r-tQ,-Z transformation, and weighting the averaged" 
correlations by the sample size on which each separate correlation 
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was based* These Averaged correlations across the 4^ groups of 
subjects * between Piagetian tests and ICJ, MA and CA are reported 
in Table !• For example, the entry for Conservation of Area^ 



•and IQ^ i^ ^ •'^l^C 5;^i'85>*' . This indicates that correlations between 
thesfe two tests were found for five different groups,, that the 
groups- iiipluded a total of 485 subjects, and that the weighted 
averapce" of these correlations was .21 ♦ 
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The' overall correlations between Piagetian tests and IQ, MA 
and'^A that appear in the bottom row of Table 1 directly address 
the first issue raised: namely, which of these variables yields 
the besi prediction of performance on Piaeretian tests* The over- 
all correlations for IQ, MA and CA were "•36, ♦ 51 and •38 respectively, 
indicating that correlations between Piagetian tests and MA are 
likely to b^ higher than the correlations vtith eithei^v2Q or CA» 
Inspection of the entries for each of the Piagetian categories 
confirms that the correlations with" MA are ''consistently higher, 
throughout the table, than correlations with either IQ or CA^ 
Elifiiilating the two subtotal categories for Conserva^tion and 
Logical Operations, there aris 15 categories of Piagetian .;tests. 
In ^very category v^here^"^ comparison can be^'made, the MA correlations 
are higher than the cbrr^es ponding IQ cor^relations , and in all 
but two categories, the M correlations are higher than the CA 
correlations. For both the MA and IQ, and MA and CA comparisons, 
the differences are significant (£<.01) using a sign test^ 
However, 8 of the CA correlations are higher than thj^ corresponding 
IQ correlations, and 5 are lower, a difference which is not 
siOTiificant usinp: a "tiCTi test^ The IQ, MA and CA" columns in 
Ta^le 1 are based on- data from partly dependent and partly inde- 
pendent groups, so a sign t:est is not fully appropriate for making 
this co^iparison^ Nevertheless, the pattern vfhich emerges from 
Table 1 is that Piagetian and MA relationships are consistently 
higher than either Piagetian and IQ or CA relatiWships, and that 
IQ and CA are about equally Strong for the purposes of predicting 
scores on Pia2:etian tests • 
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^ The second issue' jefonsidered in tht^s review was whether the 
tvrp age-related variables, namely age range and m,ean ag«- might 
influence. the size of the correlations between Piagetian tests 
ana IQ', ViA and CA . ' 'Rank-order correlations jbetween these tvio . 
.age-related variables and the ii^, .MA and CA correlations were 
calculated, and these are shovm in Table 2. To JLndex the age 
ranges, the reported ages were converted into months. However, 
a gurprisins: number of studies — half of the"^ independent groups-- 
did riot report, actual age ranges, but indicated' only the e:rade 
levels Sor mean ages of Ahe subjects. Por these studies, an age^ 
range" was estimated by convertine eacli grade level into a 12 
month age range, and using the reported mean ag$, when available, 
as the' mean- age. for those subjects • . (This probably underestimates 
the^ actual age ranges to some extent, but' if these studies had 
)been eliminated, it would have 'severely limited the number of 
groups available for this analysis). The age ranges varied from 
6 to 71 months, ^with a mean age' range of 2? months. 

^^The resul^ts in Table 2 indicate that the size of the corre- 
lations between Piagetian. tests and IQ, MA and*CA were not ' 
-affected by the •mean ages of the subjects. None of the rank-order 
correlations between mean age and the IQ, MA and CA correlations 
were significant. The results also indicate, hov/ever, that the 
size, of the correlations between Piagetian tests and the other 
variables is moderated by the age range of the. subjects sampled. 
The rank-order correlation between age range and the Piagetian-CA 
correlations is signif icaint 'and positive (.57f £ < -Ol), indi- 
,cating that the correlations with CA tend to be higher in studies 
vjith a wide a^e range. This rank-order correlation between age 
ran?re and the Piagetian-IQ correlations^^ is "significant, and negative 
(-.48, 2 ^ •01) I indicating that the correlations with IQ tend 
i:o be hi??her in studies- with a narrow age range. Thus, ae^e range 
he^s siCTtificant but o pposite effects on the CA and IQ correlations; 

contrast, the rank-order correlation between. age range and the 
Fian:etian-MA correlations is not sii^ificant, indicating that these 
correlations are not appreciably affected by the t^ize of the 
a.-Te range sampled. 



TabXe 3 further illustrates the effects of age ran^e on 
the' correlations with Piagetian tests, by comparinec the flverae;ed 
correlatidhs for^groups having low and high a^e ranges.- (The 
e:roups were dichotomised 'at 2? months , the mean age range, afld 
these averaged correlations are not weighted by their respective 
samDle sizes*) Ihe t-tests for differences between the two groups 
indicate that the groups with low and high age ranges differ 
sismif icantly in the size of IQ and CA correlations, but not in 
the size of M correlations* The t'-tests use almost the same^ 
information that .is- pseH by the r^ink-prder correlations in Table 
2y and show th^ same direction of effects* It is clear in 
NJTable 3 that the MA correlations are comparable in slze^-tp the 
iQ correlation for the low-age-range group, and comparable to 
the CA c6rr^iation 'for t)ie high-age-range group* The mean^^ages 
for groups above and below the age range mean are also reported 
-in Table; 3, and n^hile the high-age-ftrange group is slightly older, 
thie difference does not reach i^ignif icance* 

Our resultsr ln<3.icate that the correlations between Piggetian 
tests arid CA are strongly affected by restriction of range, as , ' . 
classically conceived and understood in the psychometric litera- 
ture (^ec ff*, Gulliksen, 1950). Correlations- betweeh Piagetian ^ 
tests Snd IQ, on-^^the other hand, are strongly affectM by what 
mi^ht be called ^ overlappittig of range * when wide age ranges are^ 
used. The overlapping-6f-range effect arises with IQ scores be- 
cause briarht young children and dull older children majy be answering 
aDioroximately the same number of questions on a test, implying ^ 
that they S3?e similar in perforJhance, or in mental age. In the 
metric of IQ scores however, the young child's performance is 
treated as high "and the older child's performance is treated 
as "low*" For studies using a narrow age^r^ifige (about 12 months), 
it probably will.|not matter ifhether IQ or MA scales are used as 
a measure of intelligence, since both spales will rank the child- 
ren in approximately the same way. But for children in a wide 
aore range, our result! indicate that MA scales should always 
be i^sed. ' 

c 



. In conclusion, it is preferable to index the relationship 
between Piagetian and standardized .intelligence tests in terms 
of MA rather than IQ, for two reasons*. Piri§t^ as shown ^sarlier, 
the correlations of Piagetian tests with. MA; are consistently 
hiKheii^ than the correspondini? correlations with IQ# Second, 
the correlations with are strikingly affected by the age range 
of the subje6ts sampled, "^while the correlati9ns with MA are not# 
Similarly^ we conclude that the correlations between Piagetian 
tests and MA are conffistentiy higher and less affected by age 
ranere than the corresponding correlationa between Piagetian tests 
and CA« This suggests that MA provides a more consistent index 
of developmental level than CA' for purposes of predicting per- 
formance on Piagetian tests* . 
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■ • ' ■ ' ■ jf . . . / ' , ■" . 

' ■ ' " . ° Table 1 ■ " " ^ ( ' 

i ■ ' 
J Summary of ATeragea-^orrelations between Piapretian 

• / Tests and IQ, HA^andCA*^ ' ' 



Piagetian. Tests Ift ' ^ MA. CA 



r. Conservation 








A. Area ' 

B. General qonservation, 
.-batteries 

u • • ijengon ^ 

D. Number . - 

E. Quantity 

. ?/e Volume • ^ ^ ^ * 


.21(5;485) 

I.36(8j570) 
'.21(l;102r 
.28(7; 1316) 

.29(8;677) 
• 331(3; 674; 
. .15(4;,^97) 


.32C3;342) 
.51 (10; 994), 

.47(6; 931 )• , 
.45(5;469) ; 
.52(4; 7.24) 
.38(4;419)-. 


.17(5;458) . 

.51(7;652) 

.45(5;630) • 
.32(7; 609) 
.45(3:;'336) 
.32(4;391), ^ 


' ' • ' 0 

Subtotal : conservation- 


.31(17;2278) 


.47(14:1827) V 


-,40(13;120$) 


11.^ Logical operations- ^ o 


\ 

.35(5; 308) 
.33C3;117) 

.38<6;450') 
.13(1;165) 


i 




A. Class inclusion 

B. C-Dassif ioation , 

. C. G^eneral loscidal- op- 
• erations batteries 
D. Seriation • " 
S. Transitivity 


,57(2;146) 
,47(2;168) 

' . 52(1; 210)- 
.50(2;230) ' 
. .40(5; 520) ^ 


e 40 (5; 3^4) . 

.34C4;383) ^ 
.36(3;405) 


Subtotal:- lojficar operations 


.33(8: 540) 


.48(7:833) 


.36(7.- 663) 


I; , 

III. Geneijal concrete . . - 
opera tJ^iojaal batteries 


.5l(5;339)^ii 


.58(4;320> 


.21(6;492) 


" ^ • ■ ■ f 
JV. Spatial concepts . * 

^ 1 ^ ; 


O3(8;70i) 


.49(5;400) 


.30(§;590) 


/.° Formal operajjions 


.17(1 ;6l\) ^ 


.20(1; 61) 


:i41^;6l) 




•rotal Piaejetian tests 


.36(29;2909) 


.51(22;2142) 


.38(21; 1966.) 



N'ote « Entries following correlations are the number of %foups and the 
total number of subijects on which the averaged correlation is 
• based. Correlations are averaged using Piaher's r-to-Z transforma- 
tioh. A dash indicates unavailable information. ^ ^ 
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Table 2 



Hank-ord,er Correlations lietween Age-related Variables 
and Correlations between Piagetian Tests an#, IQ, MA and CA 



<t»p<.01,2 tailed test 



Variable's 


. r iq, • , , „ 


MA ° 


CA 


Size of 
A^e Range 




<.27 


• 57** 


Mean Jk^2:e 


-.05 






Number of crroups 


"29 


22_ 


.21 



/ 'Table 3 ,, 

Averaered Correlations between Piagetian Tests" 
and IQ, MA and CA by Size of Age llange 



Size of 
Age Rantre 

Low (Under 
27 months i» 
M=27 ,5 



Hififh (Over 
27 months) 
N=17 



t test of 
dif feuence 



Correlation between Piagetian teat& ^ndi 
IQ. - MA CA 



.25(9) 




Note. Numbers pai^entheses represent the number of groups on 
which the* averaged ^correlation is based. Correlations are 
averaged using^Pisher 's r-to-Z transformation. 

,*r)< .05, 2 tailed test ' ° 



